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Familial cancer: histopathological perspectives
Jeremy R Jass Familial cancer is a large topic spanning fields of study within multiple hierarchical levels including genes, cells, tissues, organs, affected subjects, affected families, and populations. It fits into no single clinical discipline, but requires input from multiple specialties within medicine and surgery, as well as oncology, paediatrics, clinical genetics, and pathology. Familial cancer also falls within the domains of public health and cancer prevention, and raises cultural, ethical, psychological, and educational issues of considerable complexity. This account explores only the histopathological contribution to our understanding of familial cancer, recognising that this input has been considerable in both scale and importance.
Central to histopathology is the universally acknowledged value of a tissue diagnosis that defines the mechanism underlying a pathological process. If the mechanism is neoplasia, the lesion is classified according to histogenetic type using a set ofvariables giving an indication of grade as well as Systematic necropsy practice allows seemingly unrelated observations to be grouped into a single syndrome when the same pattern is repeated in several subjects. In 1969, Beckwith6 assembled the features of macroglossia, omphalocoele, adrenal cytomegaly, gigantism, and hyperplastic visceromegaly (necropsy findings presented initially in 1963) and linked these with the observations of familiality made by Wiedemann7 to derive the BeckwithWiedemann syndrome, which also incorporated tumours of childhood, notably Wilms's tumour or nephroblastoma.8
Histopathological contributions to hereditary colorectal cancer syndromes Cuthbert Dukes was director of the first registry for familial adenomatous polyposis, based in the pathology department at St Mark's Hospital in London. He defined three principal landmarks in the story of polyposis: the recognition of polyposis as a separate disease, the recognition of familial predisposition, and the relation of polyposis to colorectal carcinoma.9
He emphasised the distinction between polyposis and "pseudopolyposis" secondary to ulcerative colitis, and the importance of distinguishing polyposis from "isolated adenomatous polyps of children or adults" and from the "crop of minute adenomatous proliferations which often surround early cancers of the rectum and colon". Morson"' subsequently reclassified lesions that Dukes had termed adenomas as hamartomatous juvenile polyps (adenomatous polyps of children) and metaplastic polyps (minute adenomatous proliferations). Morson's contribution was to recognise the neoplastic and precancerous nature of a subset of epithelial polyps for which he retained the earlier generic term adenoma. This established the adenoma-carcinoma concept as the evolutionary paradigm for colorectal cancer. The neoplastic nature of adenomas has now been confirmed by the demonstration of clonality and mutations of oncogenes (K-ras) and tumour suppressor genes (for example, APC)."
In 1959 Turcot and colleagues described two teenaged siblings with malignant tumours of the brain and colorectum, and moderate numbers of colorectal adenomas. " This appeared to be distinct from familial adenomatous polyposis and subsequent reports generated confusion over the mode of inheritance. Hamilton 18 that gave credibility to a concept that failed to find widespread acceptance until the genetic basis was proven by linkage and positional cloning (requiring DNA extraction from archival tissue) and led to the characterisation of the causative DNA mismatch repair genes. [19] [20] [21] [22] The contribution of anatomical pathology came also in the demonstration of pathogenetic mechanisms. While the frequency and anatomical distribution of adenomas in HNPCC differed little from adenomas in the general population (based on a necropsy series), HNPCC adenomas were shown to occur in contiguity with early cancers and to display aggressive features in the form of size, grade, and villosity.23 This suggested that the mutator effect was more evident at the step of adenoma progression than initiation. Without adenoma initiation, subsequent neoplastic evolution cannot occur. This opened the possibility of cancer control through dietary or chemopreventive blockade of the early steps of neoplasia.
Histopathology has also helped to define light microscopic characteristics of both HNPCC cancers and non-familial cancers displaying the unstable microsatellite phenotype. No feature is specific but two patterns are over represented: mucinous cancers (including the signet ring variety), and poorly differentiated cancers. In the latter, large cells are grouped into nests, trabeculae or sheets with little or no evidence of glandular differentiation. These tumours are relatively well circumscribed and associated with peritumoral and tumour infiltrating lymphocytes. 24 
